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Abstract
Background: In November 2019, the University of Louisville Hospital merged and assumed
operations of all KentuckyOne facilities. During the transition, a spike in hospital acquired infection
rates ensued at Jewish Hospital, notably amongst the critical care units. In January 2020, a daily
checklist was introduced to the critical care department. A Daily Checklist is a tailored
communication tool designed to reduce communication error and improve adherence to patient safety
measures. There continues to be a gap in adherence to the U of L daily checklist from both nurses
and providers. Purpose: The purpose of this project was to improve multidisciplinary adherence to
daily review of a quality and safety daily checklist to ultimately reduce the incidence of hospital
acquired infections. Methods: This was a quality improvement project that a followed retrospective
review and prospective cohort design. The project was conducted on a 10-bed neurological and a 10bed surgical-transplant critical care unit in a Level II Urban Hospital. The NICU/SICU departments’
nursing handoff document was modified to incorporate the U of L approved daily checklist which
has been endorsed by the Agency of Health Care Research and Society of Critical Care Medicine.
This tailored, reusable document (Daily Goals Document) was used for nurse-to-nurse handoff and
multidisciplinary rounds. The project incorporated two Plan, Do, Study, Act (PDSA) cycles. The first
cycle consisted of brief point of care training sessions for both nursing staff and providers, and the
Daily Goals Document was modified to meet unit needs. The second PDSA cycle monitored
multidisciplinary adherence to quality review during daily rounds. Descriptive and Inferential Data
was collected for both study samples for PDSA Cycle 1 and 2. Results: There was a significant
reduction of adherence to checklist review following the first PDSA cycle (NICU p <.001 and SICU
p <.001). Pre and Post implementation central line, foley and C. Difficile infection rates showed no
difference. There was a significant reduction in Ventilator Acquired Events (Pre 17.5 (5.54); Post 3.9
(6.79) p.05), and marginal reduction of Infection-related Ventilator Associate Conditions in the
Neuro ICU. All pairwise comparisons are significant except Audit Form 2 versus the Daily Goals
Document Audit (p < .001) for both foley and central line rationale documentation. Conclusion:
Despite nurse acceptance of the Daily Goals Document, there was a reduction in verbal checklist
adherence during multidisciplinary rounds and there was a marginal reduction in hospital acquired
infection rates. The Daily Goals Document is comparable to the Quality Audit Form as a tool for
monitoring infection control data. Keywords: Daily Checklist, Quality Improvement,
Multidisciplinary, Quality and Safety, Hospital acquired infections’
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Improving Multidisciplinary Adherence to a Daily Goals Checklist in the ICU
Introduction
Patient safety and quality care programs have erupted over the past decade to prevent
patient harm and adverse events. In 2000, the Institute of Medicine estimated that approximately
98,000 deaths were occurring each year from medical errors, with more occurrences in intensive
care, operating, and emergency departments. A more recent study estimates that number has
climbed to 210,000 to 440,000 deaths per year (Carver et al, 2020). Nearly one in 25 patients
will develop a hospital acquired infection during their inpatient stay (DPHP, 2020). The average
cost of a hospital acquired infection on a per-case basis is approximately $31,000 (AHRQ,
2017). Preventable adverse events are one of the leading causes of death in the United States
costing hospitals $17 to $29 billion a year (Institute of Medicine Committee on Quality of Health
Care, 2000). Medical errors are most often caused by faulty health care systems, processes, and
environments that lead people to make mistakes or fail to prevent them (Institute of Medicine
Committee on Quality of Health Care, 2000).
Background
In November 2019, the University of Louisville Hospital purchased and assumed the
operations of Kentucky One Health facilities, including Jewish Hospital. The transition began in
January 2020. Simultaneously, the Covid-19 pandemic has begun accelerating staff turnover.
Both U of L and Jewish hospitals’ safety report shows the facilities performing worse than the
national benchmark on safety of care (Hospital Compare, 2021). Additionally, Jewish Hospitals
Monthly Dashboard from 2019-2020 showed the facility performing worse than the national
benchmark for hospital acquired infections with critical care units being leading contributors.
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The Surgical (SICU) and Neuro (NICU) critical care units experience constant turnover of
medical students, residents, and fellows from the University of Louisville School of Medicine.
Interdisciplinary communication and collaboration have shown to be essential
components of safe, effective, and quality patient care (Bartlett et al., 2008). Communication
failures are one of the leading root causes of the sentinel events (Collins, 2019). Due to
administrative changes necessitated by Covid-19, there has been a shift of critical care providers,
and a considerable influx of agency nurses, medical students, and residents. As a new academic
facility, the growing organization poses a unique opportunity to cultivate a culture of patient
safety (O’Daniel, 2008). A Daily Checklist is a tailored communication tool endorsed by the
Agency for Health Research Quality (AHRQ) and Institute for Health Improvement (IHI)
designed to reduce communication error and improve patient safety measures (AHRQ,2015).
The use of checklists has been successful in reducing hospital acquired conditions and
communication errors among critical care units. This knowledge has been disseminated by the
AHRQ, the Society of Critical Care Medicine (SCCM) and the IHI (AHRQ, 2012; Weled et al.,
2015; IHI, 2016). Successful implementation of a daily goal’s checklist involves several
variables including, adaptability, and versatility of the checklist, established multidisciplinary
rounds, utilization of improvement models, and integration of checklist into daily workflow.
Implementation of a daily goal’s checklist has been effective in reducing hospital acquired
events and enhancing interprofessional collaboration (Douglas et al., 2006; Hallam et al., 2018,
Justice et al., 2016; Pronovost et al., 2003).
Daily checklists require critical care teams to set a side time to review a patient’s medical
treatment plan and ensure evidence-based practice is being followed. Checklists focus on
preventing iatrogenic complications and promote adherence to patient safety methods by all team
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members. Following the hospital merger, U of L Health introduced a daily checklist document in
January 2020 but was poorly accepted by the NICU and SICU nursing staff. Therefore, the
reusable nurse-to-nurse handoff document, and the U of L approved daily checklist were
consolidated into one document with the intention to improve checklist adherence by the critical
care team. The QI project focuses on improving adherence to a daily checklist to ultimately
reduce device utilization and hospital acquired infection rates.
Purpose
The purpose of this quality improvement initiative was to utilize the Plan, Do, Study, Act
(PDSA) framework to improve multidisciplinary adherence to a daily goal's checklist and to
evaluate its’ impact on device utilization rates and hospital acquired infections (HAI).
Specific Aims
1) Reduce the monthly incidence of hospital acquired conditions following document
implementation: Ventilator Associated Events (VAE), Infection-related Ventilator
Associated Complication (IVAC), Possible Ventilator Associated Pneumonia (PVAP),
Catheter Associated Urinary Tract Infection, Central Line Associated Blood Stream Infection
(CLABSI), and Clostridium Difficile (C. DIFF).
2) Reduce central line, urinary catheter, and mechanical ventilation utilization rates
following document implementation.
3) Improve multidisciplinary adherence to verbal review of quality and safety measures
following PDSA Cycle 1.
Theoretical Framework
This quality improvement project was based on Rogers’ five step change theory. The
theoretical framework posits that individuals and organizations undergo five stages that impact
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the acceptance of a change agent (Rogers & Shoemaker, 1971). According to Rogers, a
successful change initiative occurs when its staff members understand the need for change
(Knowledge), are convinced by evidence to accept the change (Persuasion), and when data
supports the change (Decision). Acceptance of a change agent by staff members must occur for a
change agent to be successfully implemented. The first PDSA cycle integrated brief
multidisciplinary training sessions and educational aids (Figure 5) which align with the first three
stages of Rogers change theory. Moreover, in alignment with Roger’s theory, the change agent
(the Daily Goals Document) was implemented on a more permanent basis through the second
PDSA cycle (Implementation). Following data analysis and dissemination, the department may
approve or reject the adoption of the Daily Goals Document (Confirmation). Regardless, if the
Daily Goals Document is unsuccessful in achieving the desired change, it could be revived at a
more favorable time or in different context (Rogers & Shoemaker, 1971).
Synthesis of the Evidence
Methods
A search of published peer-reviewed articles involving use of a Daily Goals Checklist in
tertiary care settings was conducted. Multiple databases were searched including CINHAL,
MEDLINE, Psych INFO, and the Psychology and Behavioral Sciences Collection, Cochrane
database for systematic reviews (CDSR), Cochrane Controlled Registration of Trials
(CENTRAL), ScienceDirect, and PubMed for articles published from 2000 to 2020. Keywords
and subject heading strategies with Boolean phrases were employed, including daily goals OR
daily goals checklist OR ICU checklist OR daily checklist AND communication OR
collaboration OR nurse-provider communication OR interprofessional AND infections OR
hospital acquired infections OR hospital acquired event OR patient safety OR quality measures
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OR hospital acquired infection). These combined search strategies were able to yield 98
total articles, of which 18 were eligible for inclusion in this review.
Inclusion criteria included: Full-Text, English language, peer reviewed articles that
investigated the efficacy, feasibility, or applicability of a daily goal’s checklist in acute care
hospitals and were published from 2000-2020. Included studies encompass various settings
(critical care, telemetry, pediatric ICU, and medical-surgical) which improves the
generalizability of key findings. Exclusion criteria included professional poster and case studies.
The search resulted in a total of 14 cohort studies, one guideline summary, two mixed-method
observational and one qualitative study. The purpose of this literature review was to answer the
question: In critical care teams, what if any, is the impact of a tailored daily goals checklist
compared to no checklist, on patient safety measures and interprofessional collaboration, as
measured by validated instruments?
Evidence
A daily goals checklist is usually a customized paper document that acts as a daily
reminder for critical care teams to ensure that patients receive evidence-based care in the ICU.
Reusable paper documents or erasable whiteboards have been utilized by hospital systems to
improve on the Center for Medicare and Medicaid’s quality indicators. The checklists have been
used in various forms for providers to conveniently review prevention methods during rounds. In
doing so, ensure all aspects of patient care are being addressed daily. Daily checklists focus on
preventative measures and include, venous thromboembolism prophylaxis (VTE), peptic ulcer
disease prophylaxis, infection bundles, and daily review of invasive catheter necessity
(Pronovost et al., 2003; Weled et al., 2015). Multidisciplinary adherence to a daily checklist has
been shown to reduce hospital acquired events, health care costs and overall mortality (Pronovost
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et al., 2003). A review of the literature was conducted to assess the efficacy and
feasibility of a multi-purpose daily goals checklist.
Medical errors are most often caused by faulty health care systems and processes that
result in provider mistakes or failure to prevent them (Institute of Medicine Committee on
Quality of Health Care, 2000). Checklists have been successful in improving interprofessional
collaboration reducing preventable infections and communication errors (Basinger, 2015;
Douglas et al., 2006; Justice et al., 2016; Wessman, Sona, & Schallom, 2017). This knowledge
has been disseminated by the Agency for HealthCare Research and Quality (AHRQ), however,
there is minimal understanding of the factors that contribute to the checklist’s success. Research
teams who successfully implemented a daily goals checklist had the following in common: the
checklist was adaptable and versatile to meet unit or department needs (Amaral et al., 2020,
Perry et al., 2016, Pronovost et al., 2003; Wessman et al., 2017), established multidisciplinary
rounds (Cavalcanti et al., 2016; Weled et al., 2015) and applied improvement models (Basinger,
2015; Hsu & Marsteller, 2016; Miller et al., 2016; Timmel et al., 2010).
The Society of Critical Care Medicine (SCCM) advises hospitals to standardize protocols
such as care bundles and order sets to facilitate measurable processes and outcomes (Weled et
al., 2015). The most frequent domains of patient safety focus on ventilator, central line, and
urinary catheter bundles, peptic ulcer and venous thromboembolism prophylaxis, and antibiotic
stewardship. In addition to these quality indicators, other pertinent medical information was
included, such as glycemic control, intake/output, early mobilization, nutrition, family concerns
and updates, continuous infusions, consulting providers, etc. (Amaral et al., 2020; Centofanti et
al., 2014; Douglas et al., 2006; Justice et al., 2016, Pronovost et al., 2003; Timmel et al., 2010;
Wessman et al., 2010).
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The AHRQ recommends customization of checklists according to department/unit needs
and is likely the reason for checklist variation among studies (AHRQ, 2012). The
Comprehensive Unit-based Safety Program (CUSP) is an AHRQ approved approach to improve
patient safety. CUSP alligns with the SCCM recommendations, which promotes institutional
support for QI program adoption (Weled et al., 2015). It offers leadership education and training
programs at all system levels to succesfully implement change initiatives.The program supports
Kotters 8 Steps of Change framework and aligns with various quality improvement methods
(TeamSTEPPS, PDSA cycle, Six Sigma, etc) to augment implementation of quality
improvement tools (AHRQ, 2017). Studies that implemented a checklist with the CUSP program
were associated with notable reductions in staff turnover, LOS, and hospital infections (Basinger,
2015; Hsu & Marsteller, 2016; Miller et al., 2016; Timmel et al., 2010). These studies suggest
that the use of an effective quality improvement approach may strengthen acceptance and
adherence to checklists and prevention bundles.
Established multidisciplinary rounding is an important facet required before checklists
can be successfully employed. One of the largest studies (N=6877) included in this review had
varying improvement of quality measures after checklist implementation (Cavalcanti et al.,
2016). The study was conducted in over 118 critical care units. Many units did not have
established daily mutiltidiscplinary rounding routines before checklist application. Rounds
occurred in 55.3 days per 100 patient-weekdays before checklist implementation and only six out
of 11 outcomes were improved in the intervention group. However, there was an increase in
adherence to rounds in both groups. Additionally, the intervention group showed improvement in
care processes such as catheter use, light sedation and low tidal volumes (Cavalcanti et al.,
2016). This was the only study that did not result in notable improvements of quality measures
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and HAI’s. The results of this study reinforce the SCCMs’ standards for high functioning ICUs
and reveal the need for interprofessional rounds before checklists can be effectively implemented
(Weled et al., 2015). Checklists have been implemented as a multi-purpose tool for both nurseto-nurse bedside handoff, and as a guide to address quality measures during multidisciplinary
rounds (Pronovost et al., 2003; Wessman et al., 2017). Implementation of multipurpose
checklists cut rounding times, enhanced nurse-provider collaboration, improved comprehension
of daily patient care goals, reduced ICU length of stay and hospital acquired events (Cifra et al.,
2019; Pronovost et al., 2003; Justice et al., 2016). Implementation of a single, reusable
customized worksheet standardized patient care and improved hospital quality indicators
(Centofanti et al., 2014; Douglas et al., 2006; Justice et al., 2016; Perry, Christiansen, &
Simmons, 2016; Siegele, 2009; Simpson, Peterson, & O'Brien-Ladner, 2007; Timmel et al.,
2010; Wessman et al., 2017). The Daily Goals Check list is a communication tool that has been
used in various clinical settings to enhance accountability, collaboration, and patient safety
among staff members. The quality of the literature in this review is ranked as moderate (Goldet
& Howick, 2013). No randomized controlled trials were included, as this would not have been a
feasible study design. The sample sizes were generally large which may increase the risk of type
1 error. Mixed method and qualitative studies were conducted to appropriately evaluate
interprofessional collaboration and were authenticated with inter-rater, inter-observer and
internal consistency methods (Amaral et al., 2020; Ghahramanian et al., 2017; Hallam et al.,
2018). However, the methodology and implementation strategies were diverse. Outcomes
remained consistent, in respect to one premature checklist implementation which showed no
differences in the
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intervention group (Cavalcanti et al., 2016). In conclusion, implementation of a daily goal
checklist is a versatile tool that improves patient safety indicators.
Methods
Design
The initiative follows a pre and posttest cohort design. The departments nursing handoff
document (Figure 1) was modified to incorporate the U of L approved daily checklist (Figure 2)
to create the ‘Daily Goals Document’ (DGD) (Figure 3). A visual representation of the original
documents can be found in the Appendix (Figure 4). The DGD was projected to improve
adherence to prophylactic bundles supported by the SCCM, IHI and AHRQ by both nursing staff
and providers. The Plan, Do, Study, Act improvement model was used to implement the DGD in
the surgical and neuro critical care departments. The first PDSA cycle was conducted over a onemonth period from October 1 to October 31st, 2020. The first PDSA cycle consisted of brief
nurse and provider training sessions and introduction of the DGD. The U of L approved Hospital
Acquired Infection Audit Form monitored adherence to the daily checklist from the critical care
team over a three-week pilot, and additional modifications to the DGD were made to meet the
needs of the nursing staff. The finalized document was fully implemented in November and
monitored through February 2021.
Setting
The project was conducted among the neuro and surgical-transplant critical care units. At
the start of this project each unit had a 10-bed capacity. Multidisciplinary rounds consist of an
intensivist team, a nurse manager, charge RN, primary RN, ICU pharmacist, dietician, physical
therapist, and speech therapist. Both critical care units performed interdisciplinary rounds with
one of the primary intensivist teams (U of L Pulmonary or Kentucky Pulmonary Associates).
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However, during the first PDSA cycle, U of L Pulmonary specialists became the sole
intensivist group after Kentucky Pulmonary Associates contracted with a different facility.
Sample
The project consisted of two convenience samples: 1) patients admitted to the Neuro or
Surgical ICU from October to February and 2) the NICU/SICU nursing staff and medical
providers. Exclusion criteria included patients not admitted to the NICU or SICU department. At
the beginning of the project the NICU and SICU department consisted of one nurse manager,
three assistant nurse managers, eight charge nurses and 42 staff nurses. The department was
composed of 8.57% Associates Degree in Nursing and 91.43% Bachelors of Science in Nursing.
The specialty certification rate on the unit is currently 20% (NDNQI, 2020).
Stakeholders
Stakeholders in this quality improvement project include patients and staff members of
the SICU and NICU department, and U of L Health Care leaders and investors. The QI aimed to
improve adherence to evidence-based prevention methods in the NICU and SICU department to
ultimately reduce the incidence of hospital acquire infections. In doing so, can reduce health care
costs for both patients and the growing organization. Thus, promoting a culture of patient safety
and improving the overall value of care provided at UofL Health, Jewish Hospital.
Facilitators and Barriers
There were multiple barriers the NICU/SICU department experienced throughout the
duration of the project including a change in provider groups, integration of new processes, shift
in department leadership and influx of agency nurses.
At the beginning of the first PDSA cycle U of L Pulmonary became the sole provider
group among all critical care units at Jewish Hospital. Unlike the U of L Pulmonary group, the

14

providers with Kentucky Pulmonary Associates, utilized a standard method of rounding in ICU.
This included a review of quality and patient safety by the primary RN during rounds. The
transition fueled a few challenges for the critical care team, including inconsistent and
unpredictable rounding routines and timeframes from U of L providers which can affect
interprofessional communication in a complex environment (O’Daniel, 2008). Around the same
time the department experienced an Electronic Health Record (EHR) changeover, and an
unplanned shift in leadership which impacted data collection methods.
Data collection methods were inconsistent throughout the project. The original process
included a bedside audit of central line and urinary catheter prevention methods to be collected
by the charge nurses. However, due to the new staffing model the charge nurses were unable to
obtain this information. The organization integrated an Audit Form to be completed by the nurse
manager. The HAI Audit Form was intended to monitor adherence to quality and patient safety
during multidisciplinary rounds; this form was amended three times over the duration of the
project. Furthermore, an unplanned shift in managerial leadership occurred in January 2021. The
department manager was the primary data collector from October- December 2020. A random
audit to monitor adherence to checklist items was included to ensure data collection continued
for the duration of the project.
The importance of unit stability, skill mix, and nurse experience in providing safe patient
care is becoming clear (Needleman et al., 2011). The SICU/NICU department underwent a
period of increased turnover of permanent staff members and an influx of agency nurses
throughout the duration of the project. Researchers have found that higher ratios of pooled or
agency staff compared to permanent staff and have been associated with healthcare-associated
infections (Cimiotti et al., 2012; Stone et al., 2004). The loss of change champions, and constant
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rotation of staff members likely influenced checklist adherence between nurses and during
multidisciplinary rounds.
Institutional Review Board
The Medical Institutional Review Board (IRB) and the Institutional Research Oversight
Counsel’s approval was obtained for an expedited level project with the goal of improving
patient care and teamwork.
Procedures
The original SICU/NICU Nurse Handoff Document (Figure 1) and the U of L Quality
Checklist (Figure 2) were combined into a single, reusable document (Figure 3). This document
was then expected to be used for both nurse-nurse handoff and multidisciplinary rounds. The QI
focused specifically on a verbal review daily checklist item (highlighted areas on DGD). The RN
was accountable for reviewing checklist items during nurse handoff and multidisciplinary
rounds. The PDSA improvement model was used to introduce the DGD and implement a daily
verbal review of checklist items during patient rounds.
PDSA Cycle 1
The first PDSA Cycle focused on the first three stages of Rogers theory (Knowledge,
Persuasion, Decision) to encourage acceptance of the DGD. The PI provided education and brief
point of care training sessions with the multidisciplinary team. Pre-shift huddle announcements
and brief point of care in-services were performed to inform staff of the upcoming changes to the
nursing handoff document and its use during multidisciplinary rounds. All training was
integrated into the workflow of the department and lasted approximately 10 minutes. An
accessible educational binder was provided on both units which reviewed standard prevention
bundles, and figures that represent mortality and costs associated with hospital acquired
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infections (Figure 5). Additionally, point of care training was conducted during multidisciplinary
rounds to include all members of the critical care team. During the point of care sessions, the
principal investigator provided a rationale for the change agent, introduced educational binders,
and allowed staff members to provide input. HAI Audit Forms were used to monitor adherence
to verbal review of checklist items. The nurse manager completed the HAI Audit Form during
multidisciplinary rounds. At the end of PDSA Cycle 1, a review of the HAI audit forms was
performed by the principal investigator to evaluate checklist adherence and acceptance of the
change agent from staff members.
PDSA Cycle 2
The second PDSA cycle extended from November 2020 through February 2021. This
cycle focused on the implementation and confirmation stage of Rogers theory. The DGD was
fully implemented, and no other changes were made to the document during this period.
Originally, a monthly review of infections rates was planned to monitor outcome variables but
was unattainable due an electronic health record changeover in November 2020. Therefore,
infection and utilization rates were collected after project conclusion by the Quality and Safety
Department. As a result of a shift in managerial leadership, a real-time random audit of 1) the
DGD and 2) verbal review of checklist items was conducted from January to February 2021.
Therefore, both the nurse manager and principal investigator monitored checklist adherence.
Data Collection
A retrospective review of 116 DGD’s was performed to obtain relevant demographic data
including, age, gender, admission diagnosis, and comorbid burden. Preceding the first PDSA
cycle, charge nurses had great difficulty completing bedside central line and urinary catheter
audits. Therefore, in accordance with the new infection control audits, process measures were
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collected from the HAI Audit Form by the nurse manager during multidisciplinary
rounds. The HAI Audit Form is used by the quality and safety department to track the frequency
and rationale for central lines and urinary catheters. It should be noted that this document was
amended three times over the duration of the project (Figure 12). The Audit Form was completed
by the nurse manager from October 2020 until January 2021 until a shift in leadership occurred.
To counteract data inconsistencies, a real-time random audit of both the DGD and completion of
checklist items during multidisciplinary rounds was included in the project and completed by the
principal investigator.
Monthly outcome data included average infection rates, average length of stay, and
average patient, urinary catheter and central line catheter days were collected from the infection
control department three months prior to the first PDSA cycle (June-October) and three months
following initiation of the second PDSA cycle (November- January). Additionally, RN retention
from 2019 to 2020 was obtained from the education department due to an increase in RN
turnover within the department.
Data Analysis
Basic descriptive and inferential data analysis was conducted with the help of the
University of Kentucky’s statistician. A frequency table demonstrates a sample of the patient
population which was obtained from the DGD (Table 2). Instead of a Chi-square, Fisher’s test
was used to test the significance of adherence to a daily checklist review during multidisciplinary
rounds. A paired T-test was used to compare monthly infection rates, and invasive line utilization
rates pre- and post- document implementation. A Fishers test was used to compare the accuracy
of data collected from all Audit Forms and Random Audit of the DGD. Run charts were also
used to examine the trends in central line, urinary catheter and ventilator utilization, infection
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rates, and average LOS among both units. All data analysis was conducted using SPSS, version
26 with an alpha level of .05.
Results
Sample Characteristics
Patient demographics that were evaluated for this project included age, gender, admitting
diagnosis and comorbid burden. A table of patient demographics can be found in the appendices
(Table 2). Age of subjects ranged from 22 to 90 (M 62.2, SD 14.9). The study sample (N=114)
consisted of 63 out of 114 (55 %) Males and 47 out of 114 (41%) Females. There was a wide
range of admitting diagnosis to the SICU/NICU department including, Respiratory Failure
(21%), Surgical Procedure (14%), Neurological Disorder (12%) and Abdominal Pain (11%). The
department experienced an increase in cardiac specific patients due to the Covid-19 pandemic,
Cardiac Arrest (9%), Congestive Heart Failure (CHF) exacerbation (5%) and Chest Pain (4%).
Other admitting diagnosis includes Gastrointestinal bleed or Anemia (8%), Sepsis (5%),
Transplantation (4%), Hypertensive Emergency (3%) and Acute Liver Failure (2%).
Comorbidities included but were not limited to, Hypertension (63%), Diabetes Mellitus (45%),
Hyperlipidemia (34%), CHF (25%), Chronic Kidney Disease (22%), history of liver disease
(22%), history of organ transplant (8%), Chronic Obstructive Pulmonary Disease (3%),
previously positive for Covid-19 (5%), and history of a Cerebrovascular accident (1%).
The NICU and SICU department had a combined one-year retention rate of 58% from
2019 to 2020. In 2019, there were zero agency nurses employed among the NICU and SICU
department compared to 13 agency nurses hired in 2020 (Table 7). The Average Daily Census
showed the NICU had an average of 7.2 patients per day and the SICU has an average of 7.7
patients per day. This suggests that the average daily census on each unit required 4-5 nurses for
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each unit; though this number does not reflect the number of patients requiring 1:1 (nurse to
patient) care. There is currently a small sample of international agency nurses. The departments
nursing staff continues to change with continual replacement of agency nurses and new graduate
RNs.
Checklist Adherence
There was a significant change in adherence from PDSA Cycle 1 to Cycle 2, with the
rates of checklist completion during multidisciplinary rounds decreasing (NICU p <.001 and
SICU p <.001). The Surgical ICU [PDSA Cycle 1 (Completed 35; 100%) vs PDSA Cycle 2
(Completed 135; 75%)] had better sustained adherence to checklist review when compared to the
Neuro ICU [PDSA Cycle 1 (Completed 46; 100%) vs PDSA Cycle 2 (Completed 147; 72%)].
Device Utilization Rates and Length of Stay
There was an increase in mechanical ventilation utilization rates in the SICU [Pre (M
288.18; SD 82.11); Post (M534.93; SD 31.15); p value .008]. There was no significant difference
in central line, or foley catheter device rates post implementation (Table 3). The SICU (4.7-18.2
days) had a longer average LOS than the NICU (3.8-12.4 days) and remained above the national
average (3.3 to 3.8 days) (SCCM, 2019).
Hospital Acquired Infection Rates
A table of all outcome measures can be found in the appendices (Table 2- 6). There was
no significant reduction in hospital infection rates, except the NICU had a meaningful reduction
in VAE post implementation [Pre (M 17.5; SD 5.54); Post (M 3.9; SD 6.79); p value = .05]. The
SICU did not have a statistically significant reduction in VAE’s (p > .05). Throughout the
project the NICU had seven VAE’s and six IVAC/PVAP’s compared to one VAE and zero
IVAP/PVAPs in 2019. The SICU had 13 VAEs and two IVAC/PVAPS reported compared to six
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VAEs and three IVAC/PVAPs in 2019. In summary, both units had greater counts for
VAE/IVAC and PVAP’s when compared to 2019 dashboard data.
There was no difference in pre and post CAUTI (NICU p = .19; SICU p= .83), CLABSI
(NICU p = .42; SICU p=.49), and C. Diff (NICU p =.42; SICU p =.42) rates for both units
(Table 4). Overall, there is a relatively low incidence of CAUTIs, and CLABSIs reported among
both units but are comparable to 2019 dashboard infection control data. From July 2020 to
January 2021 the NICU reported one CLABSI, two CAUTIS, and one C. Diff infection
compared to zero CLABSI, CAUTIS and C. Diff infections in 2019. The SICU reported one
CLABSI, zero CAUTIS, and two C. Diff infections compared to the previous year’s dashboard
data which demonstrated three CLABSIs, zero CAUTIS and one C. Diff infection.
Audit Form Performance
All pairwise comparisons are significant except HAI Audit Form 2 versus the DGD Audit
(p <. 001) for both foley and central line documentation. The 2nd HAI Audit Form had a greater
percentage of documented rationales for central lines (NICU 0.8; SICU 0.9) when compared to
the DGD (NICU 0.68; SICU 0.68). Though both Audit Form 2 and the DGD had greater
percentage of documented rationales for both central line and foleys when compared to Audit
Form 1 [Foley (NICU 0, SICU 0.18) and Central Line (NICU 0, SICU 0.37)] and Audit Form 3
[Foley (NICU 0, SICU 0) and Central Line (NICU 0, SICU 0)].
Discussion
The study sample is comprised of a wide range of admitting diagnoses that can be
generalized to other critical care units. The Cardiac Critical Care Unit (CCU) and the Medical
Intensive Care Unit (MICU) were converted to accept and manage Covid-19 patients only at
various times throughout the project. Therefore, the SICU and NICU admitted more cardiac
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specific cases than usual. During the duration of this project, Jewish Hospital underwent an EHR
changeover. As a result, the quality and safety department were unable to breakdown patient
demographics by unit. Therefore, the study sample was obtained from a retrospective review of
the DGD, which provided a small sample size with limited information.
The findings showed a reduction of verbal checklist adherence. However, MDR were
consistent throughout the first PDSA cycle, which allowed nursing staff and providers to accept
the proposed changes. Following document implementation; attendings and fellows began to
rotate more frequently among critical care units, there was an increase in RN turnover and a loss
of key change champions. All in which may have influenced the projects results. The random
audit revealed that agency nurses were often unaware of rounding expectations and were not
prompted by providers to review checklist items. Checklists became more frequently reviewed
by the by the attending, resident, or fellow in PDSA Cycle 2. Though there was a statistically
significant reduction in verbal checklist adherence from the multidisciplinary team in PDSA
cycle 2 (p < .001), the DGD was easily accepted by nursing staff and continues to be used as a
tool for nurse-nurse handoff.
Less adherence to verbal checklist review during multidisciplinary rounds could be
contributed to variation of rounding routines, timeframes, or lack of standardization (O’Daniel &
Rosenstein, 2008; IHI, 2015). The SCCM recommends the standardization of protocols to
facilitate high quality patient care (Weled et al., 2015). Improving standardization and adherence
to multidisciplinary rounds has shown to reduce infection rates, length of stay, overall mortality,
and reduction in health care costs (AHRQ, 2017). Therefore, the critical care team should adopt a
standardized, patient-centered rounding model (Monash et al., 2017). Including all members of
the multidisciplinary team to redesign the process and structure of bedside rounds may help
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improve overall adherence to quality checklist (AHRQ, 2017; IHI 2015). It is essential that
medical providers are engaged in the rounding process to improve outcomes (AHRQ, 2017). U
of L nurse leaders, medical providers, nursing staff and therapists should collaborate to redesign
rounding routines to incorporate a verbal checklist review (Weled et al., 2015).
It has been shown that units with greater percentage of agency nurses and nursing
shortages have been associated with higher infection rates (Stone et al., 2004; Joint Commission,
2018). The average daily census cannot support the rationale for the influx of agency RNs. In
response to the increase in RN turnover, it is essential for U of L Health to optimize orientation
days for agency RNs to emphasize the nurse’s role and expectations for nurse-to-nurse handoff
and multidisciplinary rounds. Additionally, the projected increase in new graduate nurses and
expansion of the medical school it is vital for each staff member to understand their role in
preventing infections. In doing so, may improve overall adherence to checklists and bedside
preventions methods.
The pretest and posttest results indicate there was no reduction in central line and foley
catheter rates. This could be contributed to patient acuity or the increase in cardiac specific cases
among both units. Often, CCU patients did not receive full interdisciplinary patient rounds.
There was a significant reduction of VAE’s, a marginal reduction in IVAC’s (p =.08) and a
relative reduction of mechanical ventilator use in the NICU. On the other hand, there was an
increase in mechanical ventilation without a simultaneous increase in VAE/IVAC/PVAP’s in the
SICU. The results demonstrate potential benefits of quality initiative including a general
reduction in ventilator-associated events, regardless of device utilization rates. This could be a
result of improved adherence to ventilator prevention bundles by the critical care team.
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There is a relatively low incidence of CAUTIs, CLABSIs and C. Diff infections reported among
both units but are comparable to 2019 dashboard infection control data. Overall, there was a low
incidence of HAI’s that may be explained by the hospitals case-mix index from September 2020
through January 2021 (2.48) which is lower than the expected average (3.02-5.26). According to
the American Health Information Management Association, this could indicate that Jewish
Hospital experienced a significant reduction in medical or surgical volumes, less overall severity
of disease as determined by Medicare Severity Diagnosis Related Groups (MS-DRG) or could
suggest missed documentation from providers (2021). The low incidence of CAUTI and
CLABSI rates may have skewed results and may not accurately reflect the effect of the quality
initiative.
There was a downward trend of central line use in the NICU following the first PDSA
cycle, but it did not reach statistical significance. Run charts demonstrate and abrupt reduction of
central line, foley and ventilator use in the SICU following the first PDSA Cycle. Infection rates
appear to correlate with the device utilization rates and LOS. In summary, the project fails to
reject the Null Hypothesis. There is no clinical difference in device utilization and CAUTI,
CLABSI, or C. DIFF rates following implementation.
A random audit of the DGD revealed its versatility as a data collection tool for managers
and supervisors. The DGD is comparable to the U of L HAI Audit Form for monitoring quality
improvement data. The document is easily accessible and provides rationales for central lines
and foley catheter renewals that can be helpful in monitoring quality and patient safety. It is
necessary for the organization to invest in timely, accurate data collection to monitor quality
improvement. Hospital systems rely on current and accurate information to monitor quality
improvement initiatives and their impact on infection prevention. The QI underscores common
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barriers to accurate and consistent data collection processes in health care, especially during
times of organizational change (AHRQ, 2018). The DGD is an alternative tool that may be
helpful in collecting quality and patient safety data for department managers and supervisors.
Better data collection methods are needed to monitor change initiatives to evaluate their true
impact.
Implications
This study may be used to support future research that aims to evaluate the effect of a
daily checklist for reducing hospital acquired infections or device rates. The DGD was fully
accepted by nursing staff, therefore the projects design can be used to facilitate small change
initiatives in complex health care environments (AHRQ, 2015). Though the DGD was fully
accepted by staff members, checklist adherence during patient rounds varied. Studies suggest
that MDR is necessary for checklist success (Cavalcanti et al., 2016). Further research is
recommended to evaluate whether standardized rounding before checklist implementation would
reveal similar results. Supported by available research, the project provides an adaptable way of
integrating checklists in the ICU and could be replicated for future studies (Amaral et al., 2020,
Perry et al., 2016, Pronovost et al., 2003; Wessman et al., 2017). The initiative demonstrated a
possible improvement of adherence to ventilator bundles; however, additional research is needed
to identify the true relationship between daily checklists and bedside adherence to prevention
bundles. Lastly, in response to the Covid-19 pandemic the US has experienced a demand for
agency nurses (Longyear et al., 2020). It may be helpful to investigate the use of online
educational platforms to improve RN orientation to hospitals and departments.

25

Limitations
There are a few limitations that should be noted. First, a test of association between checklist
adherence and infection rates could not be conducted due to the variation of data collection and
low incidence of reported infections. Moreover, the low incidence of infections is too small to
interpret whether the initiative was statistically or clinically significant. This increases the
likelihood of a Type II error skewing results which may underestimate the effect of the quality
initiative.
Data collection methods were limited and had limited strength. There is a known
disconnect between clinician-diagnosis of hospital acquired conditions and the NHSN-based
definition (Duane et al., 2016). The data obtained from the quality and safety department may
not be accurately reflect the true incidence of HAI due to discrepancies between provider
diagnosis and management, and documentation of suspected HAI. This could be attributed to
variations in management, documentation, and coding of suspected device related infections and
may impact reliability of results (Redondo-González et al., 2018). Additionally, process
measures relied heavily on the nurse manager and principal investigator. Often, the HAI Audit
Forms were incomplete or missing. Moreover, data collection methods varied and do not reflect
bedside adherence to prevention methods or bundles. The original CAUTI and CLABSI bedside
audit forms were expected to monitor bedside adherence but were unattainable by charge nurses
and the facility transitioned to an alternative process to monitor infection prevention.
Lastly, an unprecedented rate of RN turnover and influx of agency nurses during the
project which may have influenced checklist adherence. The abrupt influx of agency RNs,
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loss of key nurse leaders and the department manager, increased interchange of medical
providers following the first PDSA cycle, and persistent variation of rounding routines among
medical providers may have impacted checklist adherence.
Conclusion
Jewish Hospital has experienced many administrative changes. The QI project highlights
the importance of standardizing multidisciplinary rounds and reducing barriers to data collection.
In accordance with Roger’s change theory, checklists may be reintroduced at a more opportune
time. Developing a standardized rounding model with interprofessional involvement before
reintroducing the daily checklist may help improve overall adherence from staff members.
Following the Covid-19 pandemic, nurse turnover increased rapidly, and many nurses have left
permanent positions (Longyear et al., 2020). In times of nursing shortage or administrative
transition, data collection becomes a source of information and can provide direction for
organizations. The DGD is multifunctional document that may improve bedside adherence to
ventilator bundle and could be used as a data collection tool for department managers and
supervisors. Further investigation is needed to determine the true impact of a multidisciplinary
daily checklist on hospital acquired infections in the ICU.
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Tables
Table 1. Study Measures

Description

Level of Measurement

Data Source

Demographics
Age

18-100

Interval/Ratio

Daily Goals Document

Gender

Male/Female

Nominal

Daily Goals Document

Admitting Diagnosis

Respiratory Failure
Sepsis
Heart Failure
Chest Pain
Abdominal Pain
Transplant
Surgical Procedure
GI Bleed/Anemia
HTN Emergency
Post CODE
Neurological Disorder
Acute Liver Failure
DM
HTN
HLD
CHF
COPD
CKD
HX Transplant
Hx Liver Dz
Stroke
Covid +
Daily Goals Document

Nominal

Daily Goals Document

Nominal

Daily Goals Document

Comorbidities

Independent Variable

Nominal
Outcome

Dependent Variable

Central line and Foley
catheter utilization rates

Electronic Records obtained
from Quality Department.

Hospital Acquired Infection
Rates

Interval/Ratio
Hospital Acquired Infection
Audit Forms 1, 2, 3, and Random Audit
of Daily Goals Document

Adherence to Checklist

Secondary
Length of Unit Stay

Interval/Ratio

Documented rationale for
foley catheter and central line
renewal order

Secondary
Electronic Records obtained
from Quality Department.
Hospital Acquired Infection
Audit Forms 1, 2, 3, and Random Audit
of Daily Goals Document
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Table 2
Patient Demographics
Patient Demographics (N=114)
Age (N = 97)
#
18-39
9
30-39
7
40-49
11
50-59
16
60-69
29
70-79
24
>80
8
Missing
17
Gender (N = 110)
#
Male
63
Female
47
Missing
4
Admit Dx (N= 114)
#
Respiratory Failure
24
Sepsis
8
Heart Failure
6
Chest Pain
5
Abdominal Pain
12
Transplant
5
Surgical Procedure
16
GI Bleed/Anemia
9
HTN Emergency
3
Post CODE
10
Neurological Disorder
14
Acute Liver Failure
2
Comobirdities (N=114)
#
DM
51
HTN
72
HLD
39
CHF
29
COPD
34
CKD
25
HX Transplant
9
Hx Liver Dz
25
Stroke
11
Covid +
6
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%
0.02
0.06
0.1
0.14
0.25
0.21
0.06
0.15
%
0.55
0.41
0.04
%
0.21
0.07
0.05
0.04
0.11
0.04
0.14
0.08
0.03
0.09
0.12
0.02
%
0.45
0.63
0.34
0.25
0.3
0.22
0.08
0.22
0.1
0.05

Table 3
Hospital Acquired Utilization Rates 2020-2021

NICU

Pre
[July-Sep]
Mean (SD)

Post
[Nov- Jan]
Mean (SD)

P Value

CENTRAL LINE

761.7 (56.98)

753.88 (9.55)

.835

FOLEY

508.83 (105.16)

574.78 (98.66)

.473

MV

441.60 (117.72)

417.98 (46.23)

.762

SICU

Pre
[July-Sep]
Mean (SD)

Post
[Nov- Jan]
Mean (SD)

p

CENTRAL
LINE

749.71 (45.96)

781.87 (40.26)

.413

FOLEY

525.86 (134.67)

626.24 (30.02)

.276

MV

288.18 (82.11)

534.93 (31.15)

.008*
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Table 4
Hospital Acquired Infection Rates 2020-2021

NICU

Pre
Post
Mean Mean (SD)
(SD)

p

SICU

CLABSI

PRE
Mean (SD)

P

0.33 (0.58)

.49

CLABSI

2.03 (3.52)

0.00 (0.00)

.42

CAUTI
VAE

0.00 (0.00)
17.5 (5.54)

4.8 (4.3)
3.9 (6.79)

.19
.05*

CAUTI
VAE

0.00 (0.00)
14.08(24.39)

0.00 (0.00) .83
17.83 .42
(15.63)

IVAC
PVAP
CDIFF

14.60 (7.40)
00.0 (0.00)
1.69 (2.92)

00.0 (00.0)
00.0 (00.0)
00.0 (00.0)

.08
.45
.42

IVAC
PVAP
CDIFF

00.0 (0.00)
00.0 (00.0
00.0 (00.0)

00.0 (00.0)
2.43 (4.21)
1.56
(2.71)
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2.17 (3.80)

POST
Mean (SD)

.42
.42
.42

Table 5
Daily Checklist Adherence
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Table 6
Quality Audit Performance

NICU
Audit form 1
Audit form 2
Audit Form 3
Random Audit

# of documented rationales Not Documented
0
21
0
17

61
7
38
8

SICU
Audit form 1
Audit form 2
Audit Form 3
Random Audit

# of documented rationales Not Documented
17
18
0
18

34
2
30
8

# of documented central lines

%
61
28
38
25

0
0.75
0
0.68

51
20
30
26

0.33
0.9
0
0.69

# of documented foleys
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Table 7
SICU and NICU Nurse Retention Rates
2019-2020
ICU South Hired (staff)

12

Agency

0

failed Orientation

25% (3)
updated
1/6/2021

Extended orientation

0

1 Year Retention

58.33% (7)

Year to Date
Retention (12/14/2020)

58.33% (7)

2020-2021
ICU South Hired (staff)

19

Agency

13

failed Orientation

2 quit during
orientation.

Extended orientation

1

1 Year Retention

TBD

Year to Date Retention
(12/14/2020)

updated 1/6/2021
73.68% 14 (2 in orientation)
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Figures
Figure 1. Original SICU/NICU Nursing Handoff Document (A)
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Figure 2
UofL Quality Checklist (B)
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Figure 3.
Daily Goals Document (C)
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Figure 4.
Change Agent
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Figure 5.
Educational Binder
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Figure 7:
Run Chart Quality Audit Performance Central Lines
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Figure 8:
Run Chart Quality Audit Performance Foley Catheter

% of Foleys had a documented rationale for renewal
1
0.9

0.9

0.8
0.75
0.7

0.69

0.67
0.6

NICU

0.5

SICU
0.4
0.33
0.3
0.2

0.18

0.1
0
Audit Form 1

Audit Form 2

0
Audit form 3
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Random Audit of DGD

Figure 10
Run Chart Hospital Acquired Utilization Rates
SICU

NICU
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Figure 9
:Run Chart Hospital Acquired Infection Rates

SICU

PER 1000 DAYS

45
40
35
30
25
20
15
10
5
0
-5
-10

July
6.53
0
0
0
0
0

Clabsi Rate per 1000 CL days
CAUTI Rate per 1000 FC days
VAE rate per 1000 MV days
IVAC rate 1000 MV days
PVAP ratem 1000 MV days
CDIFF per 1000 patient days

Aug
0
0
0
0
0
4.7

Sep
0
0
42.25
0
0
0

Oct
0
0
24
0
0
0

Nov
0
0
24.3
0
0
0

Dec
0
0
29.19
7.299
7.299
0

Jan
0
0
0
0
0
4.38

PER 1000 DAYS

NICU
30
25
20
15
10
5
0

0

0

0

0

0

0

0

July
0
0
17.85
8.92
0
5.07

Aug
6.09
0
22.98
22.98
0
0

Sep
0
0
11.9
11.9
0
0

Oct
0
0
14.08
14.08
0
0

Nov
0
8.4
11.76
0
0
0

Dec
0
6.02
0
0
0
0

Jan
0
0
0
0
0
0

-5
-10
Clabsi Rate per 1000 CL days
CAUTI Rate per 1000 FC days
VAE rate per 1000 MV days
IVAC rate 1000 MV days
PVAP ratem 1000 MV days
CDIFF per 1000 patient days
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Figure 11
Run Chart Average Length of Stay
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Figure 12.
Hospital Acquired Infection Audit Forms
HAI Audit Form 1
1. Central line or Foley present on admission?
2. How long have the Foley's and/or lines been in place? Rationale for Renewal? Can we
remove?
3. Central line present? Could we have placed a mid-line? Rationale?
4. Order for restraints? Protocol Followed?
5.ABX; Narrow? Broad? Multiple?
6. Quality Review during Rounds
HAI Audit Form 2
1.Diagnosis
2.Central Lines, Date placed, Dressing Date, Rationale
3.Fole, Date placed, Rationale for Renewal.
4.Pressure Ulcer (y/n)
5.Vented (y/n)
6.Isolation (y/n)
7. Quality Review during Rounds
HAI Audit Form 3
1.Central Line
2.Foley
3.Vent
4.Isolation, Why?
5. Quality Review during Rounds
Random DGD Audit
FC: Rationale
CL: Rationale (Vasopressors or multiple IV drips)
CAUTI
□ Retention/Obstruction
□ Prolonged immobilization
□ Strict I & O
□ Stage III or IV w ounds
□ Comfort Care
Foly day #____
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Remov e/∆?

